Abstract. The intention of this paper is to explore the dynamic behavior of hard-disk disk. In this paper, the modal analysis of hard-disk disk simulated by ANSYS and the vibration and the resonance behavior are introduced .The results of this research could provide engineers with useful information to understand the dynamic vibration behavior and design the frame of hard disk.
Introduction
The data disk is an important part of a hard disk with which covered a ferromagnetic material. It affects the reliability and longevity of the hard disk. Therefore, the modal parameters of data disks are important factors in hard disk design. Modal analysis is a procedure to determine the vibration characteristics of structure and gain natural frequency. Some researches, such as Yap et. al. [1] reviewed recent advances in shock and vibration analysis of hard disk drives considering the presence of nonlinearities and discontinuities, and they applied a half-sinusoidal acceleration shock at the base of the HDD. Nayfeh et.al. [2] used the multiple scales method, and determined a set of four nonlinear ordinary-differential equations governing the modulation of the amplitudes and phases of two interacting modes. Lee et.al. [3] utilized a vacuum chamber and optical disks give two main results. One is that the aerodynamic effect by surrounding air reduces the natural frequencies and critical speeds of the vibration modes in pre-flutter regions. The other is that the natural frequency of the disk rotating at ambient atmospheric pressure is equal to that in vacuum at the flutter onset speed where the disk experiences aero-induced flutter. This paper took virtue 3D models of hard disk's main frames made by Pro/Engineer. Hard disk models are shown in Fig.1 . This paper calculated the free vibrations hard disk frameworks, and obtained the natural frequencies and vibration modes of the frame structure by using ANSYS. Second, the paper intended to provide a qualitative and quantitative overview of hard-disk disk. 
Dynamic Analysis
Because the structure of main frame was very complex, we should simplify the structure first. 
The natural frequency of the mistuned system was expressed as follow:
Numerical Results and Analysis
The sizes of main frame were given in Table 1 . And aluminum is the material we mainly used for the main frame. Because of the premise of finite element analysis, we tried to simplify the geometric model of the main frames and took aluminum as the main material to obtain the main structure characteristics .The physical parameters of material aluminum is shown in Table 2 . The element type we used is Solid 186. Because Solid 186 is a high order 3D structure unit with 20 nodes, since it has a pattern of two times displacement, which means it can simulate irregular meshes in a better way, Simulation can be more accurate with Solid 186. In addition, there is no restraint for the body frame. First, we used ANSYS that get the data results are shown in Table  3 . In this Table, we found some models frequencies are repeated frequencies. We used the linear elastic thin plate theory [4] and check the models deformation. We observe new results are shown in Table 4 . The modes of hard disk are shown in Fig. 2 to Fig. 5 . In this paper, we only show some modes, not all. 
Conclusion
This paper used the ANSYS that is commercial software to perform finite element analysis. The cases of a qualitative and quantitative overview of hard-disk disk have been explored in this paper. The results show three interesting results. First, the results follow closely with the linear elastic thin plate theory. Second, (0,1), (0,2) and (0,3) modes of inner disks modes were of repeated frequencies of N d /2 multiplicity for number disks. The outer disks modes were of repeated frequencies of Nd multiplicity for number disks. Third, (0,0) modes of inner disks modes only has a single frequency. The outer disks modes were of repeated frequencies of N d /2 multiplicity for number disks.
